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(57)Abstract 

PROBLEM TO BE SOLVED: To form a satisfactorily homogeneous 
air-fuel mixture even when a large quantity of fuel required in 
homogeneous combustion in a cylinder injection type spark ignition 
internal combustion engine capable of executing stratified combustion 
of compression stroke fuel injection and homogeneous combustion of 
suction stroke fuel injection. 

SOLUTION: This Internal combustion engine comprises a first fuel 
injection valve 71 and second injection valve 72 arranged on the upper 
part of a cylinder in order to directly inject fuel into the cylinder as 
atomized fuel having an extended shape to the tip. The first fuel 
injection valve has a first injection depression angle TH1 allowing the 
injection of fuel into a cavity 8 formed on the top surface of a piston in 
the latter half of compression stroke, and the second fuel injection 
valve has a second injection depression angle TH2 smaller than the 
first injection depression angle. The fuel is injected in the latter half of 
compression stroke by use of the first fuel injection valve in the 
stratified combustion, the fuel is injected in suction stroke by use of 
both the first fuel injection valve and the second fuel injection valve 
when a large quantity of fuel is required in homogeneous combustion, 
and the first fuel injection valve injects the fuel mainly in the later half 
of the suction stroke. 
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h;bAs^(S]{i^8 bic:ioT±:&fSi©igS'^^^ b;!/ 
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JEISfTg*#©tt«(S<3@VMI#HT-P»MpI 

[0 0 3 2] bA^b^SASii. 'i>S^«*4##aa'SSB#lC 
tt. ftcifHiibTiaKi^^feSAJIIM^n^ Cl©li$iCJ±. 

wmM^i 1' STr^-«S3isH!ait#7 2' mmn-k^ 



(6) 



001-214744 



m-tmmmifi i' &x^m=.mnmmif7 2' 
[0 0 3 3] ' ^ bTs m-mmmm^ 1 1 ' 

[0 0 3 4] ElTtt. *^Ba(Cj;51SF«3«M^^Ac?^^;k 

[0 0 3 5] ^ -*ssJ(s^l@^^# 7 2 ' m~mmmm<D 

S-M#4i«*f#7 2i:|B]bi«lhr#f^^*bTVA2>#. * 

-mnmmif7 2'' tommmmi^ts^^T. mn^aom 
-mnmm^i 2" <DmnmmA" commi^vmmizii 

S. ^I^bT^ ^HSfiJi^^-C-tt^ «-*?KJ|^«W#7 1" 

Rum-mmmm^7 2" (Dimmit. m.n±^mm<Di& 

[0 0 3 6] *^^^a&®^c43v^-c^ (H^mif&mifi'^m.t^ 
*j#7 1" Rv^m^mmmm^i 2" ®is*^ffifflb-r 

± t iS^ff S^^C*iJl4^i!SW-r 5 i a o T 5 . 

^-<«s*4«ftf# 7 1 * Rv^mr-mmmmif 7 2 ' cD^n 

[0 0 3 7] Cld bT. ^-*K3|4l««5r#7 1" ST/s^- 

mnmm^ 72" e>i«i*$tifc$feteA5 13 ®^*4p»s 

^ti^tmmsta. ¥®«K:*v^T, ^«:fl«]fc:*;§«t« 
(TH3 + TH6 + TH6) SWb. l!S^ffg« 



[0 0 3 8] ^:iJ^*4i«lt#7 2" CJ;5j|«S 

fc«){c. l!SM^fSm^*{c«ll^■r5J;■5^cb•rt»m^o * 

fe. ^^<««!(stnSW# 7 2" ^-<««3|s4i«*r#7 1" i: 
[0 0 3 9] *SISSJK^t4oV^T. ^z:^«*4i«lf#7 

2" ©Msis^ptigfi. m-mmmm^i i" 

ffS^Rl|{c:^®^t*iV^T®^S<tat:bT^ ^TOj^SJ^* 

¥aiIt430T^ffil*I®i£ffiffl(c^?t^-&S ct -5 C bfe 
*^ t,t>?>/u, ^n^^)|e|-iiiS^# 7 2" ®J«*4i«^Srs ¥ 

^-MMiiiW#7 2" <Dmmmm-^~'^(}:>mvmpmm 

iibt^ ^-i«^*4«l*#7 1" ©}SSi|sH«S©M-fiJfcJtlc 
i£g§$-B-T*)s ¥B«{::*'V^T«SJ|Et§^1^l*I®lt«!tfl«JJE 
®H{C^flJ$-a-2.ChAST-g. t^3l5{Clt««bT^<!f^l9 

[0 0 4 0] i:Ci;5T-. Hujilibfciatc, fig)l<«S«SB#{c 

*^e>. J«Si|i4®jig<li|g|J^Asajf{z;^ikr'^^^6 
ii-&^^^fe^)B^^o ^®*#JKtt®S^^®ilJ^SI5t9-«± 
eS-B-rt:*^«SjBR3|sti:bT^m^nsc:i:*sfeS. :i®Nf 
nJSs ^®**R«S3|!4j4J^^b^n^{C:^M4'fcSS[m^ns 

[004 1] ifmsmMx:^s m\z. m0k-=iy}^-^(r) 
^rs^4B#^-*5v^-r. mmiUx^^'ammMm 2" 

bT^ ^i^*^e>©*^<«s«©^^^maA5i£iis$n?.i:tt 

tz. ci©J;a'5;ffle5M^Tg-C©<«^*{;:<t-p-r»^;tf;Ktafi 
[0042] c:®l^?Sffg-e®«SJ^I±s 



(7) 



i^ii2 0 0 1 -2 1 4 7 44 



[0 0 4 3] HuMbfc^T®^isjf$^{c43v^Ts m-m 

i(f*b<. mmicm.m:h^n-^{^x'h^ti:mm 
mx-h^o 

[0 0 4 4] 

-mmmm^its &mnmw:^icii\,^x\:^^h>Mmiz 

-mnmmif^^m Lxs.mnmmi^izmu^mm\.. 

mx-mu^mm-r^tzisbic^ ^ti^ti(Dmnmmmibi'j> 
tjL<tjit), m-tmmmmt. ^-izwimrm-^^x-mm 

miz^<tLxm.mpi^m(D±mz^muizii\^^xitm&o 

iK<^^ir%fztbic^ ik-J<^}^izis\,^Xit. ^firtfcM 
[0 0 4 5] St. **B^(iis^^©taF«3iai>r^i^?E 



X h >]Sffl tc Jl^j^^ ^xfe dr ^ tf 7^ ^ rt'vit At- S i a tr 

mmmi^^mm Lxmrnfrm^^izmmKmrn^mm 
m-)mmmif&xfm=.mmmm^(om:^^^m bT± 

y'^p^xmmiz^WLVxh. =.-^(Dmmm^(omm.m^ 
'^m,t:mm.t?>:itifiX'n. mmmtifimtttii:&:it 

[0 0 4 6] Sfc. *^WtciS^H©ISrti«i5fiCiAct6 

t Lx^^f^-^mm&3izmn^mm-r^rzi!t>izm.^±m 
izT5.mmm^ titzm-mnmm^Rum=.mnmm^^ 
mmv. m-mnmm^ii. Bm^mm^^z^^\.^x}^:^ 
h >mmizw^m^tirz^^ tf 5^ -f f>i^mn^mm-t^:i 

mmmift(Dmmmmizmi.x. ^^mm^zis^^xm-m 
nmm^ifi(>(Dmnmmizi5.m^-^xmn^mm-r^i) 
(Dx^f). mmtmmiztifs-mnmm^^&m{.xm 
mnm^^zmn^mmu t^mmmmiz^m<Dmm-t)^ 

m^(Dm:^^^mi.xf&mmxmmi:mmu ^-m 
*4it*f#Ji^ ^izm.n^m'i^^x-m^^mmt^ j^oiz 

*-^Tv^5, ^tiizj;:*), i^nmrnmiz^momm^'j^ 

[Bffl®1®*«:|{iB^] 

[01] *^B§{cj;?,Mrt«*r^i;<?e^iAci*i*«i8cD^ 

[El 2 ] El 1 ®j^|*|«Wi5;i/t?e;^;Ait^^«S#HcDe;^ h > 

[El 3 ] El 1 (Dm^mmA;k:tB}^'Xf*^mmm(Dmmfu 
m^(Dmmmmt:m-tmv&mmmmx&^. 

[El 4] El 1 ®fSrti«W5S;i>c7E;Sj;Ac(^i«^i|cDiS^ff S 



(8) 



!^i82 0 0 1-2 1 4 



[07] im!m-i^-^^nmM^'K^^'xn'imLm(n^ 

1 -"^^M- V 

3 -BS^^ 

4 —gf M# 



5— t:;^ h> 

6 l-'^-i^'Xr'y^ 

6 2-^-i^i;<7-5^ 

7 1, 7 1', 72"- 

7 2, 7 2* , 7 2"- 

8 a—^^ 

8 



[mi] 



[02] 




Ba B, 





8 5 




8 5 



(9) 



1^182 0 0 1-2 1 4 7 44 




(5i)int.ci.' m,mm^ f i T-73-r (##) 

F 0 2 P 15/08 3 0 1 F 0 2 P 15/08 3 0 1 E 

3 0 2 3 0 2 A 

(Tzmmm mm m& (72mmm mm 

mmmm mm S F^-A(##) SGOIQ AA08 AA09 AB03 BBU KA12 

s»]»SBamh3^Hris«6 ha^gts kai5 

^^^ttl^ 3G023 AAOl AB02 AS03 AC05 AD02 

ADOS AD09 AD12 AE05 AGOl 
3G301 HAOl HA04 HA16 LB04 MA18 



